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(54) LOGIC CIRCUIT AND METHOD 
OF POWER SUPPLY 

(57) Abstract: 

PURPOSE: To realize reduction of power 
consumption without decreasing speed by 
constituting power supply wirings in a 
plurality of power supply wirings supplying 
each potential output from power supply 
blocks respectively and selectively 
connecting power supplies for functional 
blocks and the power supply wirings 
according to specified conditions. 

CONSTITUTION: In the power supply 
method for the logic circuit, the whole 
circuit is previously simulated first, and 
standard cells resulting in no speed- down 
of the whole circuit even when power 
supply voltage VDD is lowered are detected 
previously. Standard cells 1A, 1C are used 
as the standard cells. A metallic wiring 2 for 
low potential is connected only to power 
supplies for the detected standard cells 
through contacts 5, and the power is 
supplied so that only the power supply 
voltage of the detected standard cells is 
lowered. Accordingly, power consumption 
can be reduced without decreasing the 
speed. 
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ttw*m®mz&\,*x. 

[■1**2] mmzftmtsntimmJoyzL, m& 
ttffiw®mz&\,*x. 

©tig \z \*&n&ommgm%ts&t ltzz.l t-r 



n^m^sriuia^ffi^D * ^ te«*&r*«BE*fc £«■ 

»B&«MB:?U * ^ <0 5 % 9 U 5V * ^WU Stlfc 

£fc£*ft«fc-r*f6aiei&. 
at*. 

- P1r/PTlPM6Sn*: C fc & fclTSSi** 1 3 

[§»** 6 ] mibx 9 h±.)i>ft\zMmm&*v> 

[0 0 0 1] 



[0 0 0 2] 

[fi£*4>&fl|] CMOS-fWt-*©l*«*li» 

ir DyjrJM«*f fc-rsfc, 

20 PC =f • CL ■ VDD 2 (1) 

tlsX&tZt&Xg*. (1) CMOS 

[0 0 0 3] H&OLS I fc*tt*«*«*©tt»fcBI 

&fla*-r**tttUT»4, s*wtc«±i2(7)CMos-r 

>A'-^ fcN«fc#/L3 £ fc*M?S*. 
[0 0 0 4] ±ESC (l) ^Sttt, ^n^H8 
ft, A«f«** Rtf«jRflE€«*i-*Jlt^J:oTffi: 

So 

[0 0 0 5] *1% ?Dy^»©fflt*fc^oy 
offlfcL^? h©^ny^*jk**fcv*$:£tea*a*. 

[0 0 0 6] ^(Z)*S©«tlTH «tfcl 
lfy^t»*D»<»ibT, *fr*fc*rs«ffi 

*D*S*fc»*LT, ^fc-r^WtBi-^KOft* 

^S, fit, ffi*«lC^TO«IE^-y h««fPb 
T^Sfc*Oifi»«*(Z>lf-^«&«&i"^tttT?*ft 

[0 0 0 7] ^fc, M«t*6t*8i:^^TR« 
T^fc, CMOS BB"CBft«f«I«)ft#i: l/T, 

So 

[0 0 0 8] ^C0*TlHl2Safi'OS5HTT^S-fcfcb 
5Z7 TB. ftIil»*IS-KE«*H<UTB»««ft«6"r» 
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ic«erri:ttJ8b<, «*«lctt:/D*xt»B»;:.fco 
[0 0 0 9] SEJfc, «t8«BE&ffi<-ra*ft'C«. ±B 

sc (i) Tins sic, aaiajEVDD^^-r^, 

If- H^{g;T-rs&»S5SS»T?»ff*rSL S I fctt« 

[ooio] co^ittttanaBojaw-^jStuTB, 

[0 0 1 1] 06^©1 0 1A-1 0 1DH x^>^ a? 
— F-fe* (SO ^07^>y-Ht;noi 
A~l 0 lDCIt H*tt3. 3 [V] <&«8g«ffiVDD 
ffl£>ifeJgBa*8 102L »JftVSS/B0>£JlK» 1 0 3 £ 

^n^ni**foSBK$n, cne>^pss«i o 2, 

1 0 3te> *X*>^— Fir;H 01A-10 lDOO^ 
JHt3 WM04 S^LT««anTl^. 
[0 0 12] E0>H6fc**lBll8fcb^T,. -h>£bfc<J; 

[0 0 13] 

liRTit «K*BE&<s<bTti»«*£4ft«-r** 

[0 0 14] *5B9ltt* ±jfi©tt*tt*<&HJBjft£#& 

e ^gxbobw 40 

tt, xt!-FCE)fiTftJB<2:i:a:<tt«»«*ftft« 
[0 0 15] 

fc«|&-rs«IRE*t*«AfeSfcffl0»«-*^T, 1412 



[0016] »2a>aswTr*s»asi»©i|*»B. *ft 
mmz-rzt&\z* Munmmmu, wn^Dy?* 

«ffi^ny^<D*JStc«iB:«fi:©««Eli^ft»bfcii 

[0017] »3cD*^T?*aafea[aii»©#iRtt, fflsc 

S9ffi«agE«B* WUK/Dy?* 

^ $ na ^ma^^n-?n«*&-r a^sc*^m«iffi 

[0 0 18] M4 0)«nTft«MlB»O«|imtoirS 
IbIRco-> a jx l/~ V 3 >£fr o Tt9E»«t6^n y £ CO 

[0 0 19] ±jfi0»175S*3©«W^*^ 

[0 0 2 0] ±a©»5©*WKfeViT, WEX^>y 
-F-fe^rtte»E«»©«WE«*R»> m&s9>9 
— F-fe;Kz>«»t»E«»E«^o»««. n>**F 

[0 0 2 1] 

ur fcia»£fl«Dx tr— FffiTfcfc sftv^m^D * 2 
sftttjLt**, -eoftWB^Dy^oa^rai^iSb 
t, »«-r^#mjsE»&SKb, 

OXK-F©«T*iB<Ct3»ta<, ■B&ftefflM 

[0 0 2 2] 



-103- 



(4) 

5 

[0023] *mmmv>mm®m*. m»^tvxm 

7uy? tlT©7*>^Ht* (SO 1A-1D 

tt^fttjeufcESsn* s«B^n#«fto» 

[0 0 2 4] :o^^>^-WiA-iD-fti: 

2. 5 [v] ) <D&JPlEi®2 («Atf3. JO 

3 [v] ) 0>&jRffi«3 t««Han*e^, »»vss 

fflO&RE»4#SBK3nTl>£o &fiE&2, 
3l:««Sn5 2. 5 [v] <h3. 3 [v] <D«tttt* 

[0 0 2 5] ^IT> HAtfX^>^-FtJHA, 1 
[0 0 2 6] W^-W1A, 1C&> 

^#>mmz wt ®&±&<d & s d w a > \z& ^x. 
x tr- h && < & o x m&±#o * - h i&y \zmm 

[0 0 2 7] Tfcto*, *^JSWOlft3BiI5l|ift(0«ai#«& 
\,\ fMB«JEEVDD«IK<l/T'bIeItt^*OXb!-HfiT 

[0 0 2 8] ^tHCi:<9, «HH^^>y-H-fe;KZ>fB* 
^Ufecfc3^flS«JEEVDD^3. 3 [V] X 

^ofci^tcit^ttooiats^t (is (i) # 

[0 0 2 9] 0211 *MH©»2**HfcS-m«0 

[0 0 3 0] Jigli^mi x*>^-Fir;n 
A~lD(E>m2Ig£«iKES2, 3 £tf>i£$c£[i:&:3>* 

JRE«n««WfcfT "5 £ 5 i:Lfcb©T*^ e 
[0 0 3 1] Tfcfc>*£, te«fl^<3&Se»2Rtra« 

m^©^»E®3ic«, ^n-?tiE«ffi®as2 a, 3 
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[0 0 3 2] ^Ocfc^fcfiiJfcbTfc, ±B*l*«fll£: 
[0 0 3 3] 0 3 (a) , (b) tt, #5891<Z>5&9I{1& 
*D, (a) !*?R*gHOSfiSfll«€:^b, HB 

(b) \**(d-~w {*nmmo®m : t&ft) om±z*v 

[0 0 3 4] #*««Kk Jif2f&lRtX35 2flim#JT^ 

[0 0 3 5] #^S&0JC0«S&B«* /H^^f>^ 
©T-f >D^Dty*»Tttfltin«f^fi)^ S3 

(a) (C^T^lC* ALU (Mmm&99t=L=-y b) 
2 l^tTV^, HDALU2 lG>A#«m 
-^£«*rT ^>^U y-fyuy? (F/F) 2 2, 2 3 
#S«Sn» ALU2 l©ffl*«*'feV^^2 4lC»« 
^tlTV^o ^LT, -fel/^^2 4<0ffl*«Kt4F/F 
2 5«5tm^o Z.ZLX. t^^24H Ay 
7T2 6^^L^:S«m^SE»C < fcO, AW/U2 7ffl 
CD5 ; -^BYPASS(hWfBALU2 lCDffl*x-*£ 

[v] 3W«tt&anr^*. 

[0 0 3 6] ±|B/t*;77 2 6lt S3 (b) K^Tci: 
«iE«£EVDDfflO«jgE«a:»*«ffiVSSffl©E 
*t©IBICit5«»tt*nfcP^ir*;i/MOS h7>y^ 
^ 2 6A^Nft^MOS h^>^X^ 2 6B^5 

^§ CMO s < >A~^Ti^nxv^« SKffi^tS 

Eteh5>^X*2 6 A, 2 6B<D^r-h-v^lC«^^ 
n, h^>^X*2 6A, 2 6B0HW>»SM 

y 7 2 6 (0«g«JEVDDtc:fek »fiBIB"r*J:'5^ lei 
B^^Sm^^fl£MT^fc*tcffio«^BS^<D3. 3 

[v] £$fc<g;mfltf>2. 5 [v] m$ntu?.o 
[0037] &\zmfc*®m**o 

[0 0 3 8] ALU2 F/F 2 2, 2 3 

&jzm<Dmn*ft^ ^simti/^^2 4w- 
^A^fio^A^sn** alu2 i TsrK*ff*>a^» 

T-i' B Y P A S S W /U 2 7 * Tt V 
^^2 4 0«AM'\A*$Wo 
? [0 0 3 9] -ebT, /ty77 2 6 fcjiofcgftfi^S 
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S^^n, £<7>irb^2 4<DttWJ3&*F/F2 5 lC«lt 

[0 0 4 0] **JSW©iK3fSSo#affi»^ 

VDD^, **H«-CKjebfc««tt©2. 5 [V] ttt 
fe<* tW«fca#»© 3. 3 [V] £R 

[0 04 1] 04 fc43V>T* ST, Rpfl t 1 ~KfJH t 2 i0 
©JBBBTtt, F/F2 2, 2 3t:«H»*fttMf-* 
*tALU2 1^$n?>. Pt^Jt 2K^£<L, Sftfl 
fSEOm T-*BYPASS(DtlSRtfALU2 

[0042] Kwit sTHaHRmsEamneu 

KpSdt 4TI*Jl©»R«*SE«SHJ«:/ty7T 26® 

[0 0 4 3] ^bT, *<D»©Wr*9t 6JC*^TALU 
2 1 OHdVXUS^ttT U $ £ fcfifM t 6 - t 7 a? 
-fcW^^2 4fc45ViT. 3fcfc«£bfcA*y:7y 2 6<Dffl 
A5*-*fc«fcD. Mier-^BYPASS^:ALU2 1 

©WJ«fc&*F/F 2 4 fcflWSn*. 
[0 0 4 4] £©8B^I&<B*y^*W*tt- F/ 
F 2 2, 2 3^e > f-^ttl^n, ALU2 1TSS 
SffV^ ^©*S*#«-feVi>*2 4TM^ntF/F 2 

K©K3S* t ftJt^ALU2 l(D?H*fC^K^^^T^ 
Z>* b*>U l«ffl#SE*f-^BYPASSIi El 30 

[0045] t>b> 01 ^-TtStJfSiS<Z)!B»S*€:« 
eT^«e)lcm«ifiirm®mffiVDD<£fl£<'r^t, ALU2 

i<Dxtf-H^ji<^D, ^u^-f *;p/ix©WpiH'ba 

tf, fl£< bT*^*br-F#*<fc^TfclM&V>. * 

H»fttf***afc«K ;ty77 2 6©Xlf-H 

^KLT^ ^ALU2 l^SI^K^^n^ 

[0 0 4 6] f^T, #*Jfi«"Ctt, W®»©'>5 3. 

>3>&ff^> ALU2 10giMm^8^<k 
^ftffilcAy^r 2 6<B«««JEVDD£fi<«5rr* 

(4**122. 5 [V] ) o -e<OSg^ H 5 fcjR-rsMOS 
{^(D^A^-HC^Tcfc^lC, A-/^T2 60)Xtr 
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j&OmWM&VMftS [V] (04GDP#??Jt 4) 

KJt^TjK&O, &$??Jt4' ba>U 

^jt 4' <nm&te> alu 2 1 <z)j8ar«fPflrt o$»jt 6 

Um) -V&ZWs /V;77 2 6 <£>m$l®E VDD£ 2 . 
5 [V] Kft<MfcbTt>. BJ»£#©*K-F€«S 

[0 0 4 7] £<Z><fc5fc:, *gaB«T?tt, H«©IeIB«> 
«B«ffi£3. 3 [V] tlfcf^l:, A7772 6© 
2. 5 [V] fc:ffi;<T*;i£fc:«fc*K (1 

[0048] ^u^Y^;p/ix^*n^^iHiK 

[0 049] 

T*&zmmmK\z±ti\t* ii^ayjuiitoiift* 

4>«HEft£1MfcU lM:7n??a«l(£:*HBK& 

[0 0 5 0] »2 0»?BT?»*»3ai3n8lCJ:ntf* ft« 
tt««fifc©«JBIffiBS»«bfeOtf, xtr-H©«T« 

[0 0 5 1] «3 0!>f8?8T**»»lBl»fc<fcntf, #« 
Py^O««lCttft«fi©«iRiB«&»«bfc©T, X 

•juypte, ^nzmmyuyzyzft^T, *a 

*9I £#IS6T -5 tz.$> KEHBv' 5 3. b- a > &ff 5 »& 
[0 0 5 2] '*4O!)»WT**afc310j»©«««**iS 

5fc«K«»-r**5fcb&OTf, ffi*ftSiM«S&*a 
lci:D, XK-HO«T*«<2:i*<«lll««*ft* 

[0 0 5 3] ±5fi<0»175SfB3O5898lw*V^ 
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[0 0 5 4] WEX^^^-h-fe^rtfcME** 

[si] *»w<o«iaa»«*«iii3BiaK©w79 

hoo:/Dy#0~c&So 

[0 2] *»WO»2*K«**T*aiBltt(OU-fT»> 
[0 3] **W©»»lBl»<DSI3*ltWr«S«»!fiia 



[04] /ty77 2 6«)«W l a«lt«)«ffiKKCSn 

[0 5] »3*Jfi«©»ff^-f^^-h'C»*. 
[06] ajfeOjiaEHSOU-f T«> KO^Dy^HT* 

1A-1D W (SC) 

2 ffi;«fitf8(D&JllE«§S 

3 Xttlt 
2 A, 3 A 
2 1 ALU 

2 2, 2 3, 2 5 F/F 
2 4 

2 6 ny?T 
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